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Strain 768-28 was isolated from a hot spring in Kamchatka, Russia, and represents a novel member of
the Vulcanisaeta genus. The complete genome sequence of this thermoacidophilic anaerobic crenarchaeon
reveals genes for protein and carbohydrate-active enzymes, the Embden-Meyerhof and Entner-Doudoroff
pathways for glucose metabolism, the tricarboxylic acid cycle, beta-oxidation of fatty acids, and sulfate
reduction.

Together with the genera Thermoproteus, Pyrobaculum,
Thermocladium, Caldivirga, and Thermofilum, the genus Vul-
canisaeta forms the crenarchaeal order Thermoproteales com-
prising rod-shaped thermophilic crenarchaeotes (5). Two cur-
rently known Vulcanisaeta species, V. distributa and V.
souniana, are heterotrophic, anaerobic hyperthermophiles iso-
lated from hot springs in Japan (3). The complete genome
sequence of V. distributa DSM 14429 was determined recently
(7). Strain 768-28 was isolated from the solfataric field close to
Moutnovsky volcano in Kamchatka, Russia, and was found to
be affiliated with the Vulcanisaeta genus based on 16S rRNA
gene phylogeny (8). Vulcanisaeta sp. 768-28 is an obligately
anaerobic acidophile with a pH range of growth from 3.5 to 6.5
and a temperature range from 60 to 98°C. It is a metabolically
versatile archaeon capable of fermenting proteinaceous sub-
strates and some sugars (8). Elemental sulfur and thiosulfate
are reduced to hydrogen sulfide if added (8). To understand
the physiological properties of this archaeon and possible eco-
logical roles of Vulcanisaeta sp., a complete genome sequence
was determined.

The genome of Vulcanisaeta sp. 768-28 was sequenced with
the Roche 454 GS FLX pyrosequencing platform. We ob-
tained two libraries of 174,571 single-strand reads and 72,003
paired-end reads containing 3-kb inserts. The reads were as-
sembled into a single scaffold (14 contigs) by the Newbler
Assembler 1.1 (454 Life Sciences, Branford, CT). The genome
was finished by filling gaps with sequencing and primer walking
of PCR products with an ABI 3730 capillary sequencer (Ap-
plied Biosystems, CA).

The complete genome of Vulcanisaeta sp. 768-28 consists
of 2,298,983 bp in a single circular chromosome with an

average G�C content of 42.4%. A total of 2,320 protein-
coding genes were predicted by Glimmer (1), covering 88%
of the chromosome. About 77% of these proteins showed
similarity to those of V. distributa DSM 14429, while remain-
ing 537 proteins are specific for strain 768-28, indicating that
this strain may be classified as a novel species, “Vulcanisaeta
moutnovskia.” A whole-genome annotation and analysis
were performed with the AutoFACT tool (6), followed by a
round of manual curation. Metabolic pathway analysis re-
vealed that utilization of polysaccharides and proteins in-
volve the function of numerous encoded hydrolytic enzymes.
Similarly to Thermoproteus tenax (10), further oxidation of
monomers proceeds in both the modified Embden-Meyer-
hof and Entner-Doudoroff pathways followed by an oxida-
tive tricarboxylic acid cycle enabling the complete oxidation
of organic substrates to CO2 and H2S (9). The genome
encodes at least 14 putative esterases and a complete beta-
oxidation pathway for fatty acids, suggesting the ability of V.
moutnovskia to utilize lipids. The genome analysis suggests
the presence of a sulfate reduction pathway that is quite
unusual among archaea and to date had been reported only
in the euryarchaeon Archaeoglobus fulgidus (4) and crenar-
chaeon Caldivirga maquilingensis (2). Making the genome
sequence of V. moutnovskia 768-28 available will allow com-
prehensive comparisons with other members of the genus
and enable further investigation into the mechanisms of
adaptation to thermal acidic environments.

Nucleotide sequence accession number. The complete ge-
nome sequence of V. moutnovskia 768-28 was deposited in
GenBank under accession no. CP002529.
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